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ABSTRACT
The construction industry is a major sector in the economy of developing countries. During the last
two decades in Algeria, many large-scale construction projects have been launched to develop the
basic infrastructure facilities of the country. However, most of these projects experience extensive
delays. The objective of this paper is to identify the causes of delay in the Algerian construction
industry and assess their importance according to the main project stakeholders, which are the
owner, the contractor and the consultant. Data were collected through a questionnaire and direct
interviews of a sample of construction experts including 16 owners, 16 contractors and 20
consultants. Fifty-nine causes of delay were identified in this research. The results indicate that the
five most important causes are slow change orders, unrealistic contract duration, slow variation
orders in extra quantities, delays in payment of performed work and ineffective planning and
scheduling by contractors. The study revealed that owner-related causes are the most important
sources of delay. The findings of this research can be used to guide the improvements of the
construction industry in Algeria.
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Introduction

Risk is well known to be an inherent characteristic of
construction projects. Risk can be managed, minimized,
shared, transferred or accepted, but cannot be ignored
(Keane and Caletka 2008). Delay is a common risk in
construction projects but yet a serious one. Delay is often
the result of an event which must be managed by an
appropriate process in order to minimize its impact. Sys-
tematic management of delay during construction proj-
ects guarantees that the cause of that delay is identified
and documented as early as possible. Delay is prejudicial
for both the owner and contractor. For the owner, delay
leads to the loss of potential revenues from the use of the
project deliverables, and an increased overhead cost
related to project management and contract supervision.
For the contractor, delay leads also to increased costs
due to longer work periods, higher material, labour and
overhead costs. Delays occur in construction projects
because of many factors and variables resulting from
many sources. These sources include the performance of
the stakeholders, the contractual relations and the proj-
ect environment (Sweis et al. 2008).

Although the construction industry in Algeria has
suffered serious difficulties in the 1990s due to terrorism,
the last two decades were characterized by an evolution

of the social, economic, political and security situation,
combined with high oil prices. As a result, many large-
scale construction projects have been launched to
develop the basic infrastructure facilities of the country.
These projects include the construction of highways,
roads, dams, water collection and distribution facilities
and housing buildings. One of the critical problems
faced in these projects is the frequent and lengthy delays
for which the construction industry in Algeria is not
well prepared. It is important to understand the underly-
ing causes of such delays in order to develop adequate
response plans. To our best knowledge, this is the first
study concerning the analysis of delay causes in con-
struction projects in Algeria.

The main objectives of this study are

� to identify the major causes of delay in construction
projects in Algeria;

� to assess the relative importance of these causes
from the point of view of owners, contractors and
consultants;

� to assess the differences in perceptions of the delay
causes by the three parties;

� to make recommendations in order to minimize
delays in construction projects.
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Literature review

Delay in construction projects is so important an issue
that it has inspired many researchers to study it from
different points of view. Zaneldin (2006) presented the
types, causes and frequency of construction claims in the
UAE. Herbsman et al. (1995) studied the effects of delay
on cost and quality. Kaliba et al. (2009) identified the
causes and effects of cost escalation and schedule delays
in road construction projects in Zambia. Khan (2015)
analysed the critical causes of delay in oil and gas con-
struction projects in Kuwait. Challal and Tkiouat (2012)
pointed the importance of taking into account the time
overrun risks during the preliminary design stage of con-
struction projects in Morocco. Adam et al. (2014)
explored the implications of cost overruns and time
delays on major public construction projects. The data
upon which the study is based have been gathered from
a range of different geographical locations, spanning 5
continents, 20 countries, both developed and developing
nations, from late 1920s to the late 1990s. This shows
that the challenge of cost overruns and time delays is
clearly a global phenomenon. In their study aiming to
identify the major factors causing delay in the Turkish
construction industry, Kazaz et al. (2012) propose a liter-
ature review based on 17 different countries in which the
UK and the US are classified as developed countries, the
rest are classified as developing countries. The authors
pointed out that managerial causes of time extensions
are encountered in developed and developing countries,
whereas financial causes are experienced in developing
countries only.

We present, in what follows, a review of some studies
conducted on the causes of delay in construction proj-
ects carried out in different countries.

Assaf and Al-Hejji (2006) identified 73 causes of delay
in large construction projects in Saudi Arabia. They
studied the importance of the different delay causes
from the viewpoint of contractors, consultants and own-
ers. The major causes of delay were: change orders by
owner, delay in progress payment, ineffective planning
and scheduling by contractor, shortage of labour and dif-
ficulties in financing by contractor. All parties agreed
that the most common cause of delay was change orders.
The authors reported that about 70% of the projects
experienced time overruns.

Al-Momani (2000) in his survey on 130 public proj-
ects in Jordan pointed out that the main causes of delay
are: poor design and negligence of the owner, change
orders, weather condition, site condition, late delivery,
economic conditions and increase in quantities.

Odeh and Battaineth (2002) indicated that among the
top 10 most important causes of delays in construction

projects with traditional-type contracts in Jordan were,
from the viewpoint of 100 contractors and 50 consul-
tants: owner interference, inadequate contractor experi-
ence, financing and payments, labour productivity,
slow decision-making, improper planning and
subcontractors.

The study conducted by El-Sayegh (2008) identifies
and assesses the significant risks in the UAE construc-
tion industry and addresses their proper allocation.
Results of this research revealed that economic risks
such as inflation and sudden changes in prices, shortage
in material and labour supply are significant. Other sig-
nificant risks include owner risks such as unrealistic con-
struction schedules, and changes in design.

Samarghandi et al. (2016) studied the reasons of con-
struction project delays and cost overrun in Iran. Several
interviews were conducted with owners, contractors,
consultants, industry experts and regulatory bodies to
accurately ascertain specific delay factors. A statistical
model was developed to quantitatively determine each
delay factor’s importance. Moreover, regression models
demonstrate that a significant difference exists between
the initial and final project duration and cost. According
to these models, the average delay per year is 5.9 months
and the overall cost overrun is 15.4%.

The study conducted by Kaliba et al. (2009) in Zam-
bia addressed delay causes in road construction projects.
Delayed payments were found to be the first cause of
schedule delays, followed by financial difficulties, materi-
als procurement, change in drawings and staffing prob-
lems. Inclement weather due to heavy rains was also
identified as a major risk. The recommendations of this
study included proper and timed planning in such a way
that most of the works could be executed in seasons of
clement weather.

Fugar and Agyakwah-Baah (2010) investigated the
causes of delay of building projects in Ghana to deter-
mine the most important according to the key project
participants; clients, consultants and contractors. Thirty-
two possible causes of delay were identified. The overall
results of the study indicate that the respondents gener-
ally agree that financial group factors ranked highest
among the major factors causing delay in construction
projects in Ghana. The financial group factors were
delay in honouring payment certificates, difficulty in
accessing credit and fluctuation in prices. Materials
group factors are second, followed by scheduling and
controlling factors.

In their study about delays in Malaysian construction
industry, Sambasivan and Soon (2007) developed an
integrated approach to analyse the impact of specific
causes of delay on specific effects. The study is based on
a questionnaire survey. Twenty-eight different causes
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and six different effects of delay were identified. The 10
most important causes were: contractor’s improper plan-
ning, contractor’s poor site management, inadequate
contractor experience, inadequate client’s finance and
payments for completed work, problems with subcon-
tractors, shortage in material, labour supply, equipment
availability and failure, lack of communication between
parties and mistakes during the construction stage. The
six main effects of delay were: time overrun, cost over-
run, disputes, arbitration, litigation and total abandon-
ment. This study has also established an empirical
relationship between each cause and effect.

Tafazzoli and Shrestha (2017) investigated the causes
of delay in US construction projects. By means of a liter-
ature review, 30 potential causes of delay were identified
by the authors. Then, they conducted a nationwide sur-
vey in the United States, targeting experienced experts in
the construction industry to assess the criticality of these
causes. The relative importance index method was used
to calculate the criticality of the causes and revealed that
change orders, time-consuming decision-making by the
owner, design errors, delay in approving design docu-
ments by the owner and errors in contract documents
were the most important causes of construction delays
in the US.

Arantes et al. (2015) studied the main causes of delays
in the Portuguese construction industry and its impact.
The Relative Importance Index was also adopted to clas-
sify the importance of the different causes. Forty-seven
causes and six impacts were identified in this study.
Results show that the main causes of delay are slow deci-
sion-making, changes to orders, unrealistic timescales
and poor contract specifications, financial constraints on
the contractor and the type of bidding and contract
award process. The authors of the study used Pearson
correlation coefficients to find the relationship between
the causes and impacts, revealing that lack of commit-
ment and substandard contracts are positively correlated
with all impacts, and poor consultant performance is
negatively correlated with time overrun.

Srdi�c and �Selih (2015) identified the causes of delays
in Slovenian construction projects. The authors used an
online survey among the stakeholders as a research tool.
On the basis of literature, a questionnaire survey was
carried out to explore the most significant problems
causing delays. Factors related to legal obstacles (build-
ing permit issues), lack of design details and specifica-
tions, slow decision-making process on the side of the
owner, design documentation delays and change orders
from the client’s side are the most important factors
causing delays. The study concluded that many of the
delay issues can be mitigated (partially or fully) by the
owner.

In their study about delay factors in construction
projects in Turkey, G€und€uz et al. (2013) applied the Rel-
ative Importance Index method. Through a literature
review and interviews with experts, they have identified
83 different delay factors categorized into 9 major
groups. The most significant delay factors included inad-
equate contractor experience, ineffective project plan-
ning and scheduling and poor site management and
supervision.

Gonz�alez et al. (2014) present two building projects as
case studies to analyse the causes of delay and time per-
formance in construction projects in Chile. The study is
based on two indicators: Reason for NonCompliance
(RNC) used to characterize scheduling failures, and
delay index used as a time-performance indicator to
describe the impacts of delay on critical and non-critical
activities. The main results showed that the subcontracts’
RNC was the most important delay cause at the global
level. However, planning was the most important delay
cause on time performance when the analysis was con-
ducted at the critical activities level. These results reveal
that even though one RNC may occur more frequently
than another, it does not indicate that it has the greatest
impact on the project.

Table 1 summarizes the key elements of the literature
review presented in this section.

Research methodology

Due to the lack of real data about delays in construction
projects in Algeria, we developed a survey questionnaire
to identify and assess the perceptions of the actors of the
relative importance of construction delay causes. The
first step of the questionnaire design was to identify
delay causes in construction projects. This was done
through literature review and discussion with professio-
nals from parties involved in construction projects. A
comprehensive list of 59 delay causes was developed.
These causes are classified into nine categories repre-
senting the sources of delay risk. Table 2 shows the iden-
tified delay causes. For ease of manipulation and
presentation of the analysis results, we coded each cause
(C11, C12,…) and each of the nine categories (C1–C9).

The questionnaire contains two main parts. The first
part is related to general information about the respond-
ents’ profile. This includes position in the firm, years of
experience and an estimation of the average extent of
delay observed in the various previously completed proj-
ects and in which the respondent was actively involved.
The second part includes a list of delay causes. For each
one, the respondents were asked to answer two ques-
tions. The first question relates to the frequency of
occurrence of the delay cause. The second question
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refers to the degree of severity of the cause. A five-point
Likert scale was used to categorize the answers. The fre-
quency of occurrence could be: always, often, sometimes,
rarely and not relevant. The severity of the cause could
be: extreme, great, moderate, low, not relevant. Finally,
we invited the respondents to make their suggestions
and recommendations in order to improve the perfor-
mance of Algerian construction industry through an

open-ended question at the end of the second-part of
the questionnaire.

The questionnaire was personally handed to a sample
of active construction professionals including owners,
contractors and consultants. The scope of this research
includes large public highway projects, dams and water-
transfer network projects in Algeria. Therefore, owners
were different government agencies, and most of the

Table 1. Summary of literature review.
Citation Country Sample Number of causes Major causes of delay

Assaf and Al-Hejji (2006) Saudi Arabia 23 Contractors,
19 consultants and
15 owners

73 Change orders by the owner during construction
Delay in progress payment
Ineffective planning and scheduling
Shortage of labour
Difficulties in financing by contractor.

Al-Momani (2000) Jordan 130 Public projects 6 Poor design and negligence of the owner
Change orders
Weather and site conditions
Late delivery
Economic conditions

Odeh and Battaineh (2002) Jordan 63 Contractors and
19 consultants

28 Owner interference
Inadequate contractor experience
Financing and payments
Labour productivity
Slow decision-making

El-Sayegh (2008) UAE 13 Owners,
10 designers,
30 contractors and
12 construction
managers

42 Inflation and sudden changes in prices
Shortage in material and labour supply
Unrealistic construction schedules
Changes in design

Samarghandi et al. (2016) Iran 16 Owners,
38 contractors and
32 consultants

36 Lack of attention to inflation
Inaccurate budgeting and resource planning
Inaccurate first drafts

Kaliba et al. (2009) Zambia 9 Contractors,
9 consultants and
8 owners

26 Delayed payments
Financial difficulties
Materials procurement
Change in drawings and staffing problems
Inclement weather

Fugar and Agyakwah-Baah
(2010)

Ghana 39 Contractors,
37 clients and 54
consultants

32 Delay in honouring payment certificates
Difficulty in accessing credit and fluctuation in prices
Scheduling and controlling factors

Sambasivan and Soon
(2007)

Malaysia 67 Clients,
48 consultants and
35 contractors

28 Contractor’s improper planning
Contractor’s poor site management
Inadequate contractor experience
Inadequate client’s finance and payments for completed work
Problems with subcontractors

Tafazzoli and Shrestha
(2017)

USA 219 Experts 30 Change orders
Slow decision-making by owner
Design errors
Delay in approving design documents by the owner
Errors in contract documents

Arantes et al. (2015) Portugal 62 Contractors,
46 consultants and
31 developers

47 Slow decision-making
Changes to orders
Unrealistic time-scales and poor contract specifications
Financial constraints on the contractor
The type of bidding and contract-award process

Srdi�c and �Selih (2015) Slovenia 9 Clients,
14 contractors,
22 engineers and 17
others

11 Building permit issues
Lack of design details and specifications
Slow decision-making by owner
Change orders from the client’s side

G€und€uz et al. (2013) Turkey 64 Construction
professionals

83 Inadequate contractor experience
Ineffective project planning and scheduling
Poor site management and supervision

Gonz�alez et al. (2014) Chile 2 Building projects 8 Planning
Subcontractors
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contractors and consultants were different multinational
companies. The completed responses were also collected
personally. We preferred face-to-face contact to motivate
the respondents and to ensure the accuracy of answers
through direct interviews. Interviews of about 1 hour
and 30 minutes to 2 hours were conducted with each
respondent.

Data analysis approach

To determine the ranking of the different delay causes
from the point of view of the different parties, the col-
lected data were analysed in order to calculate the rela-
tive importance index of each cause. This index is
computed as a function of both frequency and severity

Table 2. Delay causes and categories.
Category ID Delay category Cause ID Delay causes description

C1 Project-related factors C11 Unrealistic contract duration
C12 Non-compliance of contract-award rules
C13 Non-compliance of subcontractors selection rules
C14 Unclear description of owner’s requirements
C15 Conflicts during work execution
C16 Contract termination and change of contractor
C17 Slow change orders
C18 Project team instability
C19 Ambiguity in specifications and conflicting interpretation by parties

C2 Owner-related factors C21 Lack of owner’s management skills
C22 Slowness in reviewing and approving design documents by owner
C23 Delay in the provision of construction site by owner
C24 Delay in the provision of on-site public services
C25 Frequent specification changes by owner
C26 Lack of communication and coordination between owner and other parties
C27 Poor information exchanges between the owner’s departments
C28 Limited negotiations with the owner
C29 Delay in payment of performed work
C210 Funding difficulties of the owner
C211 Disagreement problems due to decreased work ordered by the owner
C212 Slow variation orders in extra quantities
C213 Slow decision-making in Preliminary Detailed Design (PDD) changes
C214 Wasted time between the end of the PDD and the effective start of work
C215 Work start before design completion

C3 Contractor-related factors C31 Inadequate contractor qualification and experience
C32 Obsolete technology used by contractor
C33 Ineffective planning and scheduling of project by contractor
C34 Inadequate techniques and tools used in project planning
C35 Lack of risk response plan
C36 Inappropriate schedules with labour regulations
C37 Inconsistency between the main contractor and subcontractors schedules
C38 Delay in producing design guide drawings
C39 Poor site management and supervision by contractor
C310 Rework due to errors during construction
C311 Site accidents due to lack of safety measures
C312 Lack of communication and coordination between contractor and other parties
C313 Poor information exchanges between the contractor’s departments
C314 Limited negotiations with the contractor
C315 Difficulties in financing the project by contractor

C4 Consultant-related C41 Slowness in reviewing and approving design documents by consultant
factors C42 Slow feedback due to design changes made by owner

C43 Lack of communication and coordination between consultant and other parties
C44 Poor information exchanges between the consultant’s departments
C45 Limited negotiations with the consultant

C5 Designer-related factors C51 Inadequate experience of designers
C52 Conflicts due to incomplete understanding of client’s requirements
C53 Late arrival of design plans on-site

C6 Construction materials- C61 Shortage in local required quality construction materials
related factors C62 Delay in materials delivery

C7 Material and equipment- C71 Shortage in material and high technology equipments
related factors C72 Frequent failure of equipments and material

C73 Delay in manufacturing of special equipments
C8 Labour-related factors C81 Shortage in skilled workers

C82 Lack of qualified supervisors
C9 External-related factors C91 Lack of knowledge about the socio-economic and technological environment

C92 Uncertainties about regulatory and political issues
C93 On-site weather and hydraulic conditions
C94 Lack of knowledge about the project’s closest environment
C95 Long customs clearance procedures of imported products
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indexes. The following formulas were used to calculate
the different indexes (Assaf and Al-Hejji 2006; Khan
2015):

Frequency index

F ¼ 1
4
�
X5

i¼1
Wfi � ni

N

� �
� 100ð%Þ (1)

where Wfi is the constant weighting given to each
response (0 for Not relevant upto 4 for Always), ni is the
frequency of the ith response and N is the total number
of responses.

Severity index

S ¼ 1
4
�
X5

i¼1
Wsi � ni

N

� �
� 100ð%Þ (2)

where Wsi is the constant weighting given to each
response (0 for Not relevant upto 4 for Extreme), ni is
the frequency of the ith response and N is the total num-
ber of responses.

Relative importance index

R ¼ ½Fð%Þ � Sð%Þ�=100 %ð Þ (3)

In addition to the ranking of delay causes by the dif-
ferent parties, we studied the strength of the relationship
between these rankings by using the Spearman’s correla-
tion. The Spearman’s rank correlation is a non-paramet-
ric test used to measure the correlation between two sets
using the ranks rather than the actual values. Equation
(4) is used to calculate the Spearman’s coefficient
(Corder and Foreman 2014):

rS ¼ 1� 6
X

d2

ðn3 � nÞ (4)

where rs is the Spearman’s rank correlation coefficient, d
is the difference between ranks and n is the number of
ranks.

In this research, the Spearman’s correlation coeffi-
cient is calculated for the rankings of the different parties
for all the causes (n = 59) and for the main categories of
delays (n = 9).

Analysis and discussion of results

Respondents’ characteristics

Depending on the party for which they have worked, the
respondents were grouped into owners, contractors and
consultants. A total of 78 questionnaires have been dis-
tributed to be dispatched to 26 owners, 23 contractors
and 29 consultants. From these distributed question-
naires, 52 were completed and used in this research
work, representing a response rate of 67%. Forty-eight
per cent of respondents were involved in highway proj-
ects while 52% of them were involved in dams and
water-transfer network projects. Table 3 summarizes the
proportions of distributed and received questionnaires.

Based on the general information provided by the
respondents, the study population included project
managers, project directors, site project supervisor
engineers, senior engineers, quality assurance respon-
sibles and quality control responsibles. All respond-
ents have a university diploma. The results show that
they are well experienced (Table 4). Reported work
experience of 29% of respondents ranges from 10 to
19 years, while the work experience of 37% of
respondents ranges from 20 to 29 years. The rest of
the respondents (34%) had worked for more than
30 years in the construction industry. All the

Table 3. Types of the respondent’s organization, number and rate of received and valid responses.
Project type Highways Dams and water-transfer networks

Party respondents have worked for Owner Contractor Consultant Owner Contractor Consultant Total

Questionnaires distributed 14 12 14 12 11 15 78
Questionnaires completed 9 7 9 7 9 11 52
Response rate 64.3% 58.3% 64.3% 58.3% 81.8% 73.3% 66.7%

Table 4. Respondents’ characteristics.
Respondents

Parties
Years of

experience
No. of

respondents
Estimated delay

in projects

Owner >30 5 90%–100%
20–29 5 0%–50%
10–19 6 45%–100%
Total 16

Contractor >30 7 30%–100%
20–29 4 0%–80%
10–19 5 10%–50%
Total 16

Consultant >30 6 10%–80%
20–29 10 20%–100%
10–19 4 40%–60%
Total 20

Total of respondents 52
Distributed questionnaires 78
Percentage of respondents 67%
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respondents reported that they have experienced
delays in previously completed projects. The range of
the amount of the delay was indicated by the
respondents. For example, from Table 4, we can see
that respondents from owners with more than
30 years of experience reported that the amount of
the delay for different completed projects ranged
from 90% to 100% of the original project duration.
The profile and experience of the respondents suggest
sufficient knowledge to provide reliable information.

Analysis of delay causes

The ranking indexes of frequency, severity and relative
importance were used to rank delay causes from the
viewpoint of the owners, contractors and consultants.
An overall ranking by the three parties is also performed.

In order to analyse the delay causes by each party
independently, the respondents (16 owners, 16 contrac-
tors and 20 consultants) data were separated and ana-
lysed individually. Tables 5–7 show the first 10
important delay causes according to the point of view of
the owner, contractor and consultant, respectively.
Table 8 shows the importance index of each cause and
the rank of the top 10 causes in the overall ranking
obtained from the combined data of the different parties.

Interaction of risk perception between project actors

In this section, we analyse the interaction in the percep-
tion of delay causes by the different parties through the
identification of the common causes to the different
project actors. We first compared the top 10 causes iden-
tified by each actor, taken 2 by 2. Then, we performed
this identification for the top 10 of the overall ranking.
In the latter, we also identified the sources of risk for
each cause of delay.

Interaction of risk perception between owner and
contractor
The comparison of the 10 most important risks identi-
fied by the owner and the contractor (Table 9) shows 5
shared risks: slow change orders, slow variation orders
in extra quantities, delay in payment of performed work,
work start before design completion and slowness in
reviewing and approving design documents by owner.
The different risks, identified in the 10 most important
risks by only one actor, are: (1) for the owner, unrealistic
contract duration, ineffective planning and scheduling
of project by contractor, wasted time between the end of
the Preliminary Detailed Design (PDD) and the effective
start of work, delay in the provision of construction site
by owner and shortage in skilled workers; (2) for the
contractor, lack of owner’s management skills, funding

Table 5. Ten most important causes by owner.
ID Description of delay causes Index Rank

C11 Unrealistic contract duration 61.01 1
C17 Slow change orders 53.83 2
C212 Slow variation orders in extra quantities 49.41 3
C29 Delay in payment of performed work 48.34 4
C33 Ineffective planning and scheduling of project by

contractor
48.05 5

C215 Work start before design completion 45.90 6
C214 Wasted time between the end of the PDD and the

effective start of work
44.92 7

C22 Slowness in reviewing and approving design
documents by owner

43.07 8

C23 Delay in the provision of construction site by owner 41.02 9
C81 Shortage in skilled workers 39.06 10

Table 6. Ten most important causes by contractor.
ID Description of delay causes Index Rank

C29 Delay in payment of performed work 69.58 1
C212 Slow variation orders in extra quantities 63.48 2
C17 Slow change orders 61.01 3
C21 Lack of owner’s management skills 56.40 4
C210 Funding difficulties of the owner 55.03 5
C22 Slowness in reviewing and approving design

documents by owner
52.78 6

C41 Slowness in reviewing and approving design
documents by consultant

52.78 6

C15 Conflicts during work execution 52.73 8
C215 Work start before design completion 49.05 9
C52 Conflicts due to incomplete understanding of

client’s requirements
48.83 10

Table 7. Ten most important causes by consultant.
ID Description of delay causes Index Rank

C17 Slow change orders 56.25 1
C11 Unrealistic contract duration 54.25 2
C33 Ineffective planning and scheduling of project by

contractor
50.77 3

C39 Poor site management and supervision by
contractor

41.34 4

C214 Wasted time between the end of the PDD and the
effective start of work

41.25 5

C212 Slow variation orders in extra quantities 40.50 6
C215 Work start before design completion 39.72 7
C31 Inadequate contractor qualification and experience 39.19 8
C51 Inadequate experience of designers 39.19 8
C21 Lack of owner’s management skills 38.50 10

Table 8. Overall top ten delay causes.
ID Description of delay causes Index Rank

C17 Slow change orders 56.95 1
C11 Unrealistic contract duration 53.04 2
C212 Slow variation orders in extra quantities 49.89 3
C29 Delay in payment of performed work 48.22 4
C33 Ineffective planning and scheduling of project by

contractor
45.61 5

C215 Work start before design completion 44.55 6
C22 Slowness in reviewing and approving design

documents by owner
43.35 7

C214 Wasted time between the end of the PDD and the
effective start of work

42.90 8

C21 Lack of owner’s management skills 41.39 9
C41 Slowness in reviewing and approving design

documents by consultant
40.85 10
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difficulties of the owner, slowness in reviewing and
approving design documents by consultant, conflicts
during work execution and conflicts due to incomplete
understanding of client’s requirements.

Interaction of risk perception between owner and
consultant
The comparison of the 10 most important risks identi-
fied by the owner and the consultant (Table 10) shows 6
shared risks: unrealistic contract duration, slow change
orders, slow variation orders in extra quantities, ineffec-
tive planning and scheduling of project by contractor,
work start before design completion and wasted time
between the end of the PDD and the effective start of
work. The different risks, identified in the 10 most
important risks by only one actor, are: (1) for the owner,
delay in payment of performed work, slowness in
reviewing and approving design documents by owner,
delay in the provision of construction site by owner and
shortage in skilled workers; (2) for the consultant, poor
site management and supervision by contractor, inade-
quate contractor qualification and experience, inade-
quate experience of designers and lack of owner’s
management skills.

Interaction of risk perception between consultant and
contractor
The comparison of the 10 most important risks identi-
fied by the consultant and the contractor (Table 11)
shows 4 shared risks: slow change orders, slow variation

orders in extra quantities, work start before design com-
pletion and lack of owner’s management skills. The dif-
ferent risks, identified in the 10 most important risks by
only one actor, are: (1) for the consultant, unrealistic
contract duration, ineffective planning and scheduling
of project by contractor, poor site management and
supervision by contractor, wasted time between the end
of the PDD and the effective start of work, inadequate
contractor qualification and experience and inadequate
experience of designers; (2) for the contractor, delay in
payment of performed work, funding difficulties of the
owner, slowness in reviewing and approving design
documents by owner, slowness in reviewing and approv-
ing design documents by consultant, conflicts during
work execution and conflicts due to incomplete under-
standing of client’s requirements.

Overall risk perception
Among the overall top 10 delay causes (Table 8), 8
causes are identified in the 10 most important causes by
the owner, 7 causes are identified in the 10 most impor-
tant causes by the contractor and 7 causes are identified
in the 10 most important causes by the consultant. This
indicates that most of the overall important 10 delay
causes are shared by the different parties. Table 12 shows
the interaction of overall risk perception between the dif-
ferent actors.

Three causes of delay are common to all parties,
which are: slow change orders, slow variation orders in
extra quantities and work start before design completion.

Table 9. Interaction of risk perception between owner and contractor.
Shared identified causes Different identified causes

Cause ID C17 C212 C29 C215 C22 C11 C33 C214 C23 C81 C21 C210 C41 C15 C52

Rank by owner 2 3 4 6 8 1 5 7 9 10 – – – – –
Rank by contractor 3 2 1 9 6 – – – – – 4 5 6 8 10

Table 10. Interaction of risk perception between owner and consultant.
Shared identified causes Different identified causes

Cause ID C11 C17 C212 C33 C215 C214 C29 C22 C23 C81 C39 C31 C51 C21

Rank by owner 1 2 3 5 6 7 4 8 9 10 – – – –
Rank by consultant 2 1 6 3 7 5 – – – – 4 8 8 10

Table 11. Interaction of risk perception between consultant and contractor.
Shared identified causes Different identified causes

Cause ID C17 C212 C215 C21 C11 C33 C39 C214 C31 C51 C29 C210 C22 C41 C15 C52

Rank by consultant 1 6 7 10 2 3 4 5 8 8 – – – – – –
Rank by contractor 3 2 9 4 – – – – – – 1 5 6 6 8 10

Table 12. Interaction of overall risk perception.
Cause ID C17 C212 C215 C11 C33 C214 C29 C22 C21 C41
Global Rank 1 3 6 2 5 8 4 7 9 10

Mutual agreement Consultant–contractor–owner Consultant–owner Contractor–owner Consultant–contractor Contractor
Risk source Project Owner Project Contractor Owner Owner Owner Consultant
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We can consider that these causes are of high risk. Three
other causes are common to the owner and the consul-
tant: unrealistic contract duration, ineffective planning
and scheduling of project by contractor and wasted time
between the end of the PDD and the effective start of
work. Two delay causes are common to the owner and
the contractor: delay in payment of performed work and
slowness in reviewing and approving design documents
by owner. One delay cause is common to the consultant
and the contractor: lack of owner’s management skills.
Only one delay cause is identified in the top 10 causes by
only one actor (the contractor) which is slowness in
reviewing and approving design documents by
consultant.

From Table 12, we can also see that the owner is the
first source of risk since he is responsible for 6 delay
causes out of the 10 most important causes.

Spearman’s rank correlation

Calculating the average indexes of the causes in each
group gives the relative importance index of the mean
groups. The mean indexes and the ranking of all groups
are shown in Table 13.

The Spearman’s correlation coefficients of the rank-
ing of the different parties for all the causes and for the
main categories of delays are given in Table 14. A higher
value of the Spearman’s coefficient indicates a strong
association between the two sets of rankings and could
be interpreted as a high degree of agreement between
the corresponding two parties.

Values of Spearman’s coefficient on delay causes (59
causes) show a relatively good agreement for all pairs of
rankings with a significance level above 0.95. Hypothesis
test is used to verify the association of the rankings of
each of the two parties. Since the number of delay causes
equals 59 (more than 10), rs can be approximated by a
normal distribution. Therefore, significance level could be
checked with a z-test, where (Corder and Foreman 2014)

Z ¼ rs
ffiffiffiffiffiffiffiffiffiffiffi
n� 1

p
(5)

The highest degree of agreement (0.64) is obtained for
the rankings of the owner and consultant, while the low-
est is for the rankings of the contractor and consultant
(0.58).

For the mutual agreement on delay categories (nine
categories), results show a high level of agreement
between the owner and the consultant (0.80). The lowest
level of agreement is obtained for the ranking of the
owner and the contractor (0.57). Since we have rankings
for only 9 categories, which is less than 10, the exact dis-
tribution of rs is obtained from the Spearman’s table
(Corder and Foreman 2014). From this table, the signifi-
cance level of the rankings between the owner and the
consultant is above 0.95. It is around 0.90 for the other
two pairs (owner–contractor and contractor–consultant).

Conclusion

This study was conducted to identify the main delay
causes in Algerian large construction projects. Fifty-nine
delay causes were identified through a comprehensive
literature survey and considerable contributions of con-
struction experts and professionals. A survey question-
naire was designed to collect the perception of owners,
contractors and consultants about the frequency and
severity of delay causes. Delay causes were then ranked
according to their relative importance, and grouped into
nine categories depending on their sources. The survey
included 16 owners, 16 contractors and 20 consultants.

The results indicate three common causes of delay
between all parties, which are ‘slow change orders’, ‘slow
variation orders in extra quantities’ and ‘work start
before design completion.’ According to Spearman’s
coefficient of correlation, there is a relatively good agree-
ment between each of the two parties in ranking the rela-
tive importance of delay causes.

Results indicate that owner-related causes are the most
severe and important sources of delay. In Algeria, most
of the large construction projects are defined and owned
by the government. Most of the recommendations pro-
vided in the next section should then be considered by
government authorities.

Table 13. Ranking of delay categories.
Global Owner Contractor Consultant

ID
Category
of delay Index Rank Index Rank Index Rank Index Rank

C8 Labour 35.91 1 30.82 4 47.09 1 32.02 2
C1 Project 34.87 2 33.87 1 38.62 4 33.30 1
C2 Owner 33.50 3 32.02 2 41.68 2 29.29 4
C5 Designer 31.80 4 30.83 3 35.38 6 30.47 3
C4 Consultant 29.42 5 26.14 5 39.09 3 25.12 7
C6 Materials 27.26 6 20.61 9 37.49 5 25.66 6
C9 External

factors
26.10 7 23.71 7 33.71 7 22.54 8

C3 Contractor 25.58 8 24.81 6 26.66 8 25.73 5
C7 Equipment 21.14 9 22.73 8 21.49 9 19.55 9

Table 14. Spearman’s coefficient of agreement on delay causes
and delay categories.

Parties

Spearman’s coefficient
of agreement on
delay causes

Spearman’s coefficient
of agreement on delay

categories

Owner–contractor 0.60 0.57
Owner–consultant 0.64 0.80
Contractor–consultant 0.58 0.58
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This study is the first one conducted in Algeria and
opens several research perspectives. The methodology
could be extended to study other types of construction
projects including a larger sample of projects. This will
increase the available data for future research.

Recommendations

Delays have negative impacts for the different parties
involved in construction projects. To improve the execu-
tion of projects in this industrial field, a joint effort of all
participants is necessary. Industry practitioners and
experts involved in the construction industry were asked
to provide recommendations on how to reduce and/or
prevent delay in construction projects. Based on their
feedback and on the results of this study, we suggest
some recommendations in the following.

Owners should consider with careful attention the
following issues:

� Minimize change orders during construction.
Scope of construction projects should be well
defined, feasibility study must be carried out care-
fully and initial cost and schedule estimates should
be as accurate as possible. The period between the
design phase and the effective start of work should
not be too long. In case of unavoidable change
orders, reviewing and approving of design docu-
ments should not be delayed.

� Ensure that funds are available for projects before
they are commissioned. Avoid delayed progress
payment to the contractor because it impacts his
ability to finance the work. Make provision for suf-
ficient appropriations to deal with natural disasters.

� Avoid unrealistic contract duration. Construction
projects should be properly planned and timed.
Schedules should be defined and negotiated by tak-
ing into consideration the capacity of contractors
and the availability of resources.

� Ensure the employment of qualified and competent
personnel. Construction managers should have the
necessary qualifications and experience in con-
struction and project management.

� Check for resources, capabilities and past perfor-
mance of contractors before awarding the contract
to the lowest bidder.

Contractors should give attention to the following
factors:

� Plan work properly and provide reliable schedules
to owners to avoid disputes.

� Assign enough resources to awarded projects to
achieve completion within specified time.

� Ensure the employment of skilled workforce to exe-
cute the construction tasks and qualified supervi-
sors to manage on-site work.

Consultants should consider the following points:

� Ensure the employment of qualified administrative
and technical staff to manage construction projects.

� Prepare, check and approve design documents on
time. Monitor the work closely by making inspec-
tions at appropriate times during the execution
of the project. Consider some flexibility when eval-
uating contractor’s work by seeking the best com-
promise between cost, quality and delay.

� Develop effective communication to deal with all
project parties objectively.

As most of the public projects are intended for the
construction of the infrastructures of the country, the
government authorities should develop a broad strategy
to ensure the successful achievement of these projects.
The following points should be considered. They were
formulated based on the feedback to the open-ended
question in the questionnaires and the discussions we
had with the respondents during interviews.

� Develop a construction code adapted to the local
technical specifications and needs.

� Remove red tape and streamline decision-making
for the implementation of foreign technical assis-
tance contracts.

� Facilitate customs procedures related to imported
specific materials and spare parts.

� Develop human resources in the construction
industry through adequate training programmes in
the different sectors of construction. This consider-
ation also applies to construction engineers who
generally lack adequate managerial skills. There is
an urgent need for developing training pro-
grammes in scheduling, time and cost control,
information systems and management of human
resources.

Disclosure statement

No potential conflict of interest was reported by the authors.

Z. RACHID ET AL.380



References

Adam A, Josephson P, Lindahl G. 2014. Implications of cost
overruns and time delays on major public construction proj-
ects. Proceedings of the 19th International Symposium on
the Advancement of Construction Management and Real
Estate; Nov 7–9; Chongqing, China. [accessed 2017 Dec 7].
https://research.chalmers.se/publication/206068.

Al-Momani AH. 2000. Construction delay: a quantitative anal-
ysis. Int J Project Manage. 18(1):51–59. https://doi.org/
10.1016/S0263-7863(98)00060-X.

Arantes A, Fernandez da Silva P, Lu�ıs Miguel D, Ferreira F.
2015. Delays in construction projects – causes and impacts.
Industrial Engineering and Systems Management (IESM),
International Conference; Oct 21–23; Seville, Spain. http://
ieeexplore.ieee.org/document/7380293/?reload=true

Assaf SA, Al-Hejji S. 2006. Causes of delay in large construc-
tion projects. Int J Project Manage. 24(4):349–357. https://
doi.org/10.1016/j.ijproman.2005.11.010.

Challal A, Tkiouat M. 2012. Identification of the causes of
deadline slippage in construction projects: state of the art
and application. J Service Sci Manage. 5(2):151–159.
https://doi.org/10.4236/jssm.2012.52019.

Corder GW, Foreman DI. 2014. Nonparametric statistics: a
step-by-step approach. 2nd ed. Wiley. https://www.wiley.
com/en-us/Nonparametric+Statistics%3A+A+Step+by+
Step+Approach%2C+2nd+Edition-p-9781118840313

El-Sayegh SM. 2008. Risk assessment and allocation in the UAE
construction industry. Int J Project Manage. 26(4):431–438.
https://doi.org/10.1016/j.ijproman.2007.07.004.

Fugar FDK, Agyakwah-Baah AB. 2010. Delays in building
construction projects in Ghana. Australasian J Constr Econ
Build. 10(1–2):103–116. https://doi.org/10.5130/AJCEB.
v10i1-2.1592.

Gonz�alez P, Gonz�alez V, Molenaar K, Orozco F. 2014. Analy-
sis of causes of delay and time performance in construction
projects. J Constr Eng Manage. 140(1):04013027. doi:
10.1061/(ASCE)CO.1943-7862.0000721.

G€und€uz M, Nielsen Y, €Ozdemir M. 2013. Quantification of
delay factors using the relative importance index method
for construction projects in Turkey. J Manage Eng. 29
(2):133–139. doi:10.1061/(ASCE)ME.1943-5479.0000129.

Herbsman ZJ, Chen WT, Epstein WC. 1995. Time is money:
innovative contracting methods in highway construction. J
Constr Eng Manage, ASCE. 121(3):273–281. https://doi.
org/10.1061/(ASCE)0733-9364(1995)121:3(273).

Kaliba C, Muya M, Mumba K. 2009. Cost escalation and
schedule delays in road construction projects in Zambia.
Int J Project Manage. 27(5): 522–531. https://doi.org/
10.1016/j.ijproman.2008.07.003.

Kazaz A, Ulubeyli S, Tuncbilekli NA. 2012. Causes of
delays in construction projects in Turkey. J Civil Eng
Manage. 18(3):426–435. https://doi.org/10.3846/
13923730.2012.698913.

Keane PJ, Caletka AF. 2008. Delay analysis in construction
contracts. Wiley-Blackwell. http://onlinelibrary.wiley.com/
book/10.1002/9781444301144

Khan S. 2015. An analysis on critical causes of delays in oil & gas
construction projects, Kuwait. PMI India National Conference
Theme: Architecting Project Management for Redefining
India; Sep 10–2. https://www.noexperiencenecessarybook.
com/vVQE5/an-analysis-on-critical-causes-of-delays-in-pmi-
india.html

Odeh AM, Battaineh HT. 2002. Causes of construction delay:
traditional contracts. Int J Project Manage. 20(1):67–73.
https://doi.org/10.1016/S0263-7863(00)00037-5.

Samarghandi H, Moosavi Tabatabaei SM, Taabayan P,
Hashemi AM, Willoughby K. 2016. Studying the reasons
for delay and cost overrun in construction projects: the
case of Iran. J Constr Dev Countries. 21(1):51–84. https://
doi.org/10.21315/jcdc2016.21.1.4.

Sambasivan M, Soon YW. 2007. Causes and effects of delays in
Malaysian construction industry. Int J Project Manage. 21
(5):517–526. https://doi.org/10.1016/j.ijproman.2006.11.007.

Srdi�c A, �Selih J. 2015. Delays in construction projects: causes
and mitigation. Org Technol Manage Constr Int J. 7
(3):1383–1389. doi:10.5592/otmcj.2015.3.5

Sweis G, Sweis R, Abu Hammad A, Shboul A. 2008. Delays
in construction projects: the case of Jordan. Int J Project
Manage. 26(6):665–674. https://doi.org/10.1016/j.ijpro
man.2007.09.009.

Tafazzoli M, Shrestha PP. 2017. Investigating causes of delay
in U.S. construction projects. University of Nevada, Las
Vegas. 53rd ASC Annual International Conference. Pro-
ceedings by the Associated Schools of Construction.
[accessed 2017 Nov 15]. http://ascpro0.ascweb.org/
archives/cd/2017/paper/CPRT190002017.pdf

Zaneldin EK. 2006. Construction claims in United Arab Emi-
rates: types, causes, and frequency. Int J Project Manage. 24
(5):453–459. https://doi.org/10.1016/j.ijproman.2006.02.006.

INTERNATIONAL JOURNAL OF CONSTRUCTION MANAGEMENT 381

https://research.chalmers.se/publication/206068
https://doi.org/10.1016/S0263-7863(98)00060-X
https://doi.org/10.1016/S0263-7863(98)00060-X
http://ieeexplore.ieee.org/document/7380293/?reload=true
http://ieeexplore.ieee.org/document/7380293/?reload=true
https://doi.org/10.1016/j.ijproman.2005.11.010
https://doi.org/10.1016/j.ijproman.2005.11.010
https://doi.org/10.4236/jssm.2012.52019
https://www.wiley.com/en-us/Nonparametric+Statistics%3A+A+Step+by+Step+Approach%2C+2nd+Edition-p-9781118840313
https://www.wiley.com/en-us/Nonparametric+Statistics%3A+A+Step+by+Step+Approach%2C+2nd+Edition-p-9781118840313
https://www.wiley.com/en-us/Nonparametric+Statistics%3A+A+Step+by+Step+Approach%2C+2nd+Edition-p-9781118840313
https://doi.org/10.1016/j.ijproman.2007.07.004
https://doi.org/10.5130/AJCEB.v10i1-2.1592
https://doi.org/10.5130/AJCEB.v10i1-2.1592
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000721
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000129
https://doi.org/10.1061/(ASCE)0733-9364(1995)121:3(273)
https://doi.org/10.1061/(ASCE)0733-9364(1995)121:3(273)
https://doi.org/10.1016/j.ijproman.2008.07.003
https://doi.org/10.1016/j.ijproman.2008.07.003
https://doi.org/10.3846/13923730.2012.698913
https://doi.org/10.3846/13923730.2012.698913
http://onlinelibrary.wiley.com/book/10.1002/9781444301144
http://onlinelibrary.wiley.com/book/10.1002/9781444301144
https://www.noexperiencenecessarybook.com/vVQE5/an-analysis-on-critical-causes-of-delays-in-pmi-india.html
https://www.noexperiencenecessarybook.com/vVQE5/an-analysis-on-critical-causes-of-delays-in-pmi-india.html
https://www.noexperiencenecessarybook.com/vVQE5/an-analysis-on-critical-causes-of-delays-in-pmi-india.html
https://doi.org/10.1016/S0263-7863(00)00037-5
https://doi.org/10.21315/jcdc2016.21.1.4
https://doi.org/10.21315/jcdc2016.21.1.4
https://doi.org/10.1016/j.ijproman.2006.11.007
https://doi.org/10.5592/otmcj.2015.3.5
https://doi.org/10.1016/j.ijproman.2007.09.009
https://doi.org/10.1016/j.ijproman.2007.09.009
http://ascpro0.ascweb.org/archives/cd/2017/paper/CPRT190002017.pdf
http://ascpro0.ascweb.org/archives/cd/2017/paper/CPRT190002017.pdf
https://doi.org/10.1016/j.ijproman.2006.02.006

	Abstract
	Introduction
	Literature review
	Research methodology
	Data analysis approach
	Analysis and discussion of results
	Respondents´ characteristics
	Analysis of delay causes
	Interaction of risk perception between project actors
	Interaction of risk perception between owner and contractor
	Interaction of risk perception between owner and consultant
	Interaction of risk perception between consultant and contractor
	Overall risk perception


	Spearman's rank correlation
	Conclusion
	Recommendations
	Disclosure statement
	References

